In vivo serial assessment of aortic aneurysm formation in apolipoprotein E-deficient mice via MRI.
Hyperlipidimic mice administered angiotensin II have been used for the study of abdominal aortic aneurysms (AAAs). The purpose of this study was to examine the use of MRI for studying AAA development and for examining the effects of pharmacological intervention on AAA development in the apolipoprotein E-deficient mouse. Suprarenal aortic aneurysms were generated in apolipoprotein E-deficient mice administered angiotensin II (1000 ng/kg per min) for up to 28 days. In vivo MRI was performed serially (once weekly) to assess AAA development and rupture. Comparison of AAA size as measured by in vivo and ex vivo MRI resulted in excellent agreement (r=0.96, P<0.0001). In addition, MRI correlated with histology-derived AAA area assessment (in vivo versus histology: r=0.84, P<0.0001; ex vivo versus histology: r=0.89, P<0.0001). In a separate study, angiotensin II-administered apolipoprotein E-deficient mice were treated with doxycycline (broad-based matrix metalloproteinase inhibitor; 30 mg/kg per day for 28 days). MRI was able to noninvasively assess a reduced rate of AAA development (46% versus 71%, P<0.05), a decreased AAA area (2.56 versus 4.02 mm(2), P<0.01), and decreased incidence of rupture (43% versus 100%) in treated versus control animals. Inhibition of aorta matrix metalloproteinase 2/9 activity was observed in the treated animals. These results demonstrate the use of MRI to noninvasively and temporally assess AAA development on pharmacological intervention in this preclinical cardiovascular disease model.